Background. Clinicians are often unaware of the many existing scales for identifying fall risk and are uncertain about how to select an appropriate one. Our purpose was to summarize existing fall risk assessment scales to enable more informed choices regarding their use.
ALLS have devastating consequences for older adults in terms of morbidity, mortality, and loss of independence (1) . In community-dwelling elderly persons, a history of falls, especially recurrent or injurious falls, increases the risk of admission to a skilled-nursing facility (2) , and up to 40% of nursing home admissions are precipitated by falling or instability (3) . Within hospitals and nursing homes, falls constitute the single largest category of adverse incident reports (4) . One half of nursing home residents (1) and about one third of community-dwelling individuals over age 65 fall each year (5) . Approximately 5% of all falls result in fracture, and an additional 5% to 11% result in other serious injuries. Injury due to falls is the leading cause of death in older adults (6) . The acute-care cost of treating injurious falls has been estimated in the billions of dollars (7) .
Falls have additional effects on the psychological wellbeing of older adults. The prevalence of postfall anxiety syndrome and function-impairing fear of falling reaches upwards of 73% in recent fallers (8) . Even in individuals who report no incidence of recent fall, the prevalence of postfall anxiety syndrome and function-impairing fear of falling is approximately 46% (8) . The damaging consequences of this fear on function and independence contribute to further increase in risk of falls (3) , can negate gains made through rehabilitation (9) , and can result in further costs due to nursing home placement or additional, often prolonged, rehabilitation.
F ALL R ISK F ACTORS
Much work has been done to identify risk factors for falls; these fall risk factors are generally categorized into intrinsic and extrinsic factors. Intrinsic, or patient-related, risk factors include advanced age, chronic diseases, muscle weakness, gait disorders, mental status alternations, and medications, and these factors can have additive effects (10, 11) . Rawsky (3) reviewed over 100 articles published from 1979 through 1996 related to falls in the elderly population in a variety of settings (e.g., inpatient hospital, community, psychiatry facility, rehabilitation center, and longterm care facility). The following intrinsic factors were identified most often in the 21 selected studies within Rawsky's review: cognitive impairment/psychological status (16 studies), acute/chronic illness and mobility (14 studies), sensory deficits (7 studies), fall history (6 studies), and elimination (6 studies). Rawsky's review, however, did not assess the relative risk or odds ratios of these risk factors.
Rubenstein and Josephson (12, 13) analyzed the 16 studies that quantitatively reported the relative risk (RR) or odds ratios for multiple risk factors. Their analysis summarized the mean RR associated with the risk factors and reported the following in decreasing magnitude of RR: muscle weakness (RR ϭ 4.4), history of falls (RR ϭ 3.0), gait deficits (RR ϭ 2.9), balance deficits (RR ϭ 2.9), use of assistive devices (RR ϭ 2.6), visual deficits (RR ϭ 2.5), arthritis (RR ϭ 2.4), impaired activities of daily living (RR ϭ 2.3), depression (RR ϭ 2.2), cognitive impairments (RR ϭ 1.8), and age Ͼ 80 years (RR ϭ 1.7).
Robbins and colleagues (10), using a fall prediction model, demonstrated the predicted 1-year risk of falling to range from 12% in long-term care residents having none of the three most strongly associated risk factors to 100% for long-term care residents having all three risk factors. Tinetti (14) , in a prospective study of community-dwelling elderly persons, showed the risk of falling to range from 0% with 0 to 3 risk factors, to 31% with 4 to 6 risk factors, to 100% with Ն 7 risk factors. Mahoney and colleagues (15) identified the following factors upon discharge from the hospital as factors for falls posthospitalization: decline in mobility, use of assistive device, cognitive impairment, and selfreport of confusion. In general, factors related to cognitive impairment, functional decline, and chronic disorders result in the greater risk of falls.
Extrinsic factors (e.g., environmental hazards or hazardous activities; 10) are described as primary causes for approximately half of all falls (11) . In a review of 20 articles, Connell (16) found that environmental hazards (e.g., walking on slippery/rough surfaces, obstacles, inadequate light, or loose carpets) create conditions likely to cause trips or slips in any age group but pose a particular risk for community-dwelling elderly persons who may already have multiple intrinsic risk factors for falls. Additionally, the risk from hazardous activities can be aggravated by behavioral risk factors (e.g., faller was hurried or inattentive, difficulty or discomfort during a task, or moving beyond limits of stability; 16). Within inpatient facilities, commonly reported extrinsic factors are related use of bedrails, height and stability of seating (e.g., low toilets, wheelchair braking problems, "gerichairs," or portable commodes), and obstacles created by mobility aids (e.g., wheelchairs and walkers; 16). Additionally, common locations for inpatient falls are resident rooms or bathrooms, with the falls often involving problems with ambulation and transfers (16) .
F ALL R ISK A SSESSMENT
Because of the extreme cost both to the patient and to society, much work has been done to develop preventive programs throughout the continuum of care. Although there are many interventions proposed for fall prevention depending on the patient population, the initial step for virtually all of these programs is the fall risk assessment, which is performed to identify persons at highest risk upon whom to target specific interventions. Fall risk assessment, however, is not standardized within or across settings. Traditionally, three types of assessments relevant to falls and mobility have been done, usually on the basis of setting or specific discipline factors. These include (i) comprehensive medical assessments performed by geriatricians or nurse practitioners in the outpatient or nursing home setting, (ii) nursing fall risk assessments completed in hospital and nursing home settings, and (iii) functional mobility assessments completed by physical therapists or physicians in an outpatient setting.
The first approach (comprehensive assessment) is generally used by geriatricians and nurse practitioners to evaluate and treat patients at risk for falls or who have recently fallen (17) . The assessment can be part of an overall geriatric assessment or specific to risk factors for falling as part of the postfall assessment. This type of assessment entails in-depth medical evaluation of previous falls, cognition, balance, gait, strength, chronic diseases, mobility, nutrition, and medications (18) . Such assessment is time consuming (19) and often involves a team of clinicians (20) . Although this assessment focuses on identifying intrinsic risk factors that can be treated to reduce the likelihood of a fall (17), it does not provide a fall risk index per se and will not be addressed further in this analysis.
The nursing assessment of a patient's risk of falling has been widely performed in hospital and nursing home settings for several decades and typically employs specific screening instruments or forms. These instruments [e.g., Morse Fall Scale (21) (27) ] identify who is likely to fall on the basis of intrinsic or medical characteristics of the patient (e.g., psychological status, mobility dysfunction, fall history, elimination frequency/dependence, acute/chronic illnesses, and sensory deficits). These instruments are most widely used by nurses upon admission to a hospital or long-term care facility and are periodically updated (e.g., per shift, daily, or weekly) depending on the acuity level of the patients. Because of the frequency of use, these tools tend to be short and do not require intensive assessment of the patient. Poor scores tend to trigger either further assessment or anticipatory nursing interventions (e.g., staff routinely provides assistance with toileting or out of bed activities; 3).
Risk assessment of community-dwelling, elderly individuals based on functional assessment instruments has also become common. These instruments focus on functional limitations in gait and balance [e.g., Tinetti Performance Oriented Mobility Assessment (28), Berg Balance Test (29) , Functional Reach (30), or Dynamic Gait Index (31)] and have been reviewed by Berg and Norman (32) . Only some have specifically tested the ability to predict falls, but all provide standardized measures of disability and functional limitations. Typically, these measures do not assess intrinsic factors related to falls other than gait and balance. These functional assessment tools are most widely performed by physical therapists for outpatient, community-dwelling patients regardless of medical diagnosis. Additionally, some are used by geriatricians as part of a comprehensive geriatric assessment. Some of these tools are quite detailed and can be burdensome to the patient, requiring the patient to walk, get up from a chair, and/or perform other functional activities, and time consuming for the practitioner, taking up to 20 minutes to complete. In clinical settings, poor scores typically trigger functional interventions (e.g., muscle strengthening, gait/balance training, or aerobic exercise) (33) .
Despite the many fall risk assessment tools available in the literature, assessing both intrinsic risk factors and functional limitations, there often is a lack of awareness of existing scales among clinicians and uncertainty regarding how to select a scale appropriate to their patient population. Quite often an individual hospital or long-term care facility will develop its own fall risk assessment scale on the basis of intrinsic risk factors from the literature or retrospective chart reviews of their own patient falls. These instruments, however, often lack psychometric standardization such as reliability or validity determination. The objective of this paper is to summarize information regarding existing nursing and functional fall assessment scales so that clinicians can make more informed choices. Medical assessment was not a focus of this review because this approach does not usually involve the use of specific scales.
M ETHODS
Information was obtained through a comprehensive search of the English language medical literature to identify articles that described new scales or evaluated existing scales. Medline (1966 to January 2001), CINAHL (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) , and HealthSTAR (1975-1999) were searched. The specific search terms were the same for the three databases and included accidental falls, falls, experimental risk assessment, experimental risk management, geriatric assessment, experimental questionnaires, and risk assessment. The search yielded 21 articles published from 1984 through 2001 that described 20 fall risk assessment scales. These were reviewed independently by a panel of five reviewers; each article was reviewed independently by two reviewers, and each reviewer reviewed approximately eight articles. All reviews were done using a standardized review form (Table 1) . There was a high interrater reliability between reviewers, and all differences were discussed until consensus was achieved.
R ESULTS
The findings from the literature review are summarized in Table 2 . The articles described 14 nursing assessment tools and six functional assessment scales. The majority (all six of the functional assessments and 8 of the 14 nursing assessments) of the articles were developed on older populations (over the age of 60). All of the nursing assessments were developed within the hospital or nursing home setting, as were two of the functional assessments (28, 34) . Sample size varied widely (from 26 to 1217 subjects assessed per study), but the median sample size for the functional assessment scales (79 subjects) was less than half of the median sample size for the nursing assessments (161 subjects). All form developers used empirically derived patient characteristics based on previous literature or data obtained retrospectively from incident reports or patient medical records intended to illuminate key characteristics of fallers. Some form developers employed a two-stage development validation process with a small pilot sample using patient characteristics obtained from incident reports or medical records to derive the scale followed by a larger prospective confirmation study of the reliability and validity of these characteristics in a separate population (21) (22) (23) (24) 35, 36) .
Most scales (three of the six functional assessments and 11 of the 14 nursing assessments) employ a yes/no item response format in all or part of the form. Multiple choice is employed in two functional assessment scales (29, 31 ) and 3 of the 14 nursing assessment scales (27, 35, 36) . A combination of objective and subjective questions is used in all but two functional assessment instruments [subjective only (34) ; objective only (37)] and one nursing assessment instrument (25) . The length of the forms varies considerably, from 4 to 23 questions (a median of seven questions for either type of assessment tool). All but two (23, 38) articles illustrate the actual tool used, whereas the other two provide detailed description.
The patient characteristics assessed are quite similar across nursing assessment forms ( Table 3 ). The following intrinsic risk factors appear most often in the 14 nursing assessment tools within this review (Table 3) : mental status (13 tools), mobility (10 tools), history of previous fall (10 tools), secondary or specific diagnoses (8 tools), incontinence or toileting issues (8 tools), medications (7 tools), and sensory deficits (e.g., vision, hearing, sensation) (7 tools). Nine of the 14 nursing assessments (21, 22, 25, 27, 35, (38) (39) (40) (41) contain the following three broadly defined factors in common: functional decline (mobility and/or balance limitations, use of assistive devices, or activities of daily living deficits), cognitive impairment, and previous history of falls. These parameters (functional decline, cognitive impairment, and previous history of falls) are also within the five most commonly cited risk factors for falls observed in the Rawsky (3) review, demonstrating the strong similarity of the tools to risk factors identified in the research literature, as well as to each other. The time to complete the form was reported for 11 instruments and varied widely, from less than 1 minute to 80 minutes (the latter being the time for the entire RAI). The median time to complete the functional assessment tools was much longer (15 minutes) than to complete the nursing assessment tools (1 minute), although only five of the nursing assessments reported the actual time. The burden to the patient was not reported for any of the instruments. Procedures for using the form were not explicitly outlined in 6 of the 14 nursing assessment tools but were explicitly outlined in all but one of the six functional assessment tools. Data on interrater reliability was provided for seven nursing and four functional assessment tools. Interrater reliability ranged from 79% to 100% across the various nursing assessment tools and from 58% to 98% across the various functional assessment tools.
Information on predictive validity was included for seven nursing and five functional assessment studies. An operational definition to identify a threshold or cut-off score above which the patient would be described as being at high risk was provided for 10 nursing and five functional assessments. Dichotomizing patients into high-and low-risk categories allows for the calculation of sensitivity and specificity of the scale. Five functional assessment studies reported sensitivity and specificity, whereas eight of the 15 nursing studies reported them. Reported sensitivity varied from 43% to 100%, and specificity varied from 38% to 96% across all assessment tools combined. The median sensitivity scores were 81% and 85% for nursing and functional assessment tools, respectively. The median specificity scores were 75% and 78% for nursing and functional assessment tools, respectively.
Classifying patients into risk categories also enables clinicians to link risk assessment with specific interventions. Seven of the 14 nursing assessment studies (21, (24) (25) (26) (27) 35, 36) suggested interventions linked to risk assessment scores to varying degrees.
D ISCUSSION
Use of quick, reliable, and valid fall risk screens to identify high-risk patients and to trigger further fall-related assessments and interventions is important for each clinical practice setting. They can play a crucial first step in implementing an effective and efficient fall prevention program. We recommend using the following criteria for choosing the most appropriate assessment tool for a specific setting: high sensitivity, specificity, and interrater reliability; similarity of patient population to ones in which the instrument was developed or studied; written procedures explicitly outlining appropriate use of the form; reasonable time required to administer the scale; and established thresholds identifying when to initiate interventions. These criteria apply regardless of setting, but the specific instrument chosen might vary depending on the setting and professionals responsible for completing the forms.
Fall Risk Assessment in Acute Care Settings
In the acute care settings, time to complete the form is a critical criterion due to the repeated assessment required during an inpatient stay. Acuity of illness and medication changes will affect mobility, physical status, and cognition, and these parameters will vary considerably within and between shifts. This requires an assessment that is easy and quick to complete to facilitate repeated assessment without burden to acutely ill patients. Therefore, nursing assessment scales seem the most appropriate approach for this setting. Of the 14 nursing assessment tools reviewed, only 2 (22, 35) have both sensitivity and specificity above the median (81% and 75%, respectively). Five (21, 22, 25, 35, 40) , however, have sensitivity and specificity both greater than 70%. Of these five tools, only two described how long it takes to complete ( Ͻ 1 min), and only one has been replicated in publications by other investigators (42) .
Fall Risk Assessment in Outpatient Settings
In outpatient settings, acuity of illness and medications do not generally vary much within short time periods, but mobility and balance are quite predictive of falls. Consequently, functional assessment tools may be more appropriate within outpatient settings. Two assessment tools, the Elderly Fall Screening Test (34) and the Timed Up & Go (37), have both sensitivity and specificity above the median (85% and 78%, respectively), but the Timed Up & Go test is considerably quicker ( Ͻ 1 min) than the Elderly Fall Screening test (17 min).
Fall Risk Assessment in Extended Care Settings
In the extended care setting (e.g., nursing homes and rehabilitation units) where the majority of patients may be at high risk, applying universal precautions for falls may be more appropriate than relying on individual assessments, especially when nursing and rehabilitative interventions are already being utilized. The vast majority of patients in these types of settings will score as high risk on either nursing assessment tools, like the Morse Fall Scale (21), or on functional assessment instruments, like the Timed Up & Go (37) . Consequently, the time, even as short as it is to complete either of these tools, may be better utilized for implementation of an overall fall prevention program rather than screening patients because the vast majority of patients in the extended care settings may be deemed high risk.
Conclusions
In summary, a substantial number of fall risk assessment tools are readily available, most with evidence supporting their reliability and validity. Many report explicit details on how to complete the form and the time involved. Thus, it should be possible to find a scale that can be used with confidence as the initial component to an effective falls prevention program. Consequently, there seems to be little need for facilities to develop their own scales de novo, which may in fact be counterproductive to the overall goal of fall risk assessment because scores and scales would not be comparable across similar types of facilities.
Different types of setting (e.g., acute care, outpatient, and extended care), however, should probably use different assessment scales. In general, nursing assessment tools, which assess intrinsic characteristics of the patient, are most appropriate and efficient in the acute care setting. Functional assessment instruments, focusing primarily on mobility and/ or balance assessment, are most appropriate for the outpatient setting where functional status is very predictive of fall risk status (28) . In the extended care setting where nearly every patient is at high risk for falls, screening may not actually be advantageous because a universal-precautions fall prevention program may be most efficient. Whereas this would allow scarce staffing resources to be used for fall prevention interventions rather than fall risk assessment, further study is needed to determine the overall effectiveness of such universal fall precautions. Although a variety of adequate screening tools are available, further research is needed in a number of areas, including defining their optimal frequency intervals (which would be related to acuity and to the changing medical condition of the patient), determining the most appropriate cut-off thresholds for fall risk, defining how to link interventions with specific fall risk factors, and determining the effectiveness of different fall prevention strategies.
